Abstract
Introduction
Some of the poverty observed at one date is bound to be a temporary state due to a short-lived drop in individual levels of living; call this "transient poverty". For other poor households at one date, their poverty arises from low long-term welfare -"chronic poverty". Different policies may well be called for in addressing these two types of poverty. Longer term investments in the poor, like increasing their human and physical assets, or the returns to those assets, are likely to be more appropriate for chronic poverty. On the other hand, insurance and income-stabilization schemes which protect households against idiosyncratic economic shocks would appear be more important when poverty is transient.
2
The data typically used to inform discussions on how to fight poverty are based on the correlations found in a single cross-sectional household survey. 3 Such data do not allow us to differentiate these two types of poverty. So we cannot say from the data normally available how much poverty is transient versus chronic. Nor can we say whether the two types of poverty are caused differently; possibly quite similar processes are at work in creating both types of poverty, and (hence) that the same policies will help against both.
2 For a description of alternative policy instruments, see Lipton and Ravallion (1995, Section 6) .
3 See World Bank (1990 Bank ( , 1996 for overviews of such "poverty profiles". This paper tests whether different processes are at work in determining transient versus chronic poverty. We propose and implement an approach to measuring and modeling both components of poverty. Transient poverty is defined as the contribution of consumption variability to expected poverty over time. The chronic component is the poverty which remains when inter-temporal variability in consumption has been smoothed out. In analyzing these two components we use censored conditional quantile estimation methods which (unlike the popular Tobit estimator) are robust to distributional misspecifications of the error term.
We use data from four provinces -Guangdong, Guangxi, Guizhou and Yunnan -in south-west rural China for the period 1985-90. During this period, about half of the average severity of poverty (as measured by the squared poverty gap index, which we define later) was directly attributed to intertemporal variability in consumption (Jalan and Ravallion, 1998a) . There is also evidence of significant exposure to income risk in this setting (Jalan and Ravallion, 1998b) . So transient poverty would appear to be a serious concern.
However, China's anti-poverty strategy has given far more emphasis to fighting chronic poverty than transient poverty. The main policy intervention has been the national poor area development program. 4 This program aims to reduce poverty by promoting income-generating investments in local agriculture and rural development, rather than short-term insurance or state-contingent transfers. The program puts considerable emphasis on raising farm yields, particularly of foodgrain yields. Given the evidence of significant exposure to income risk and transient poverty in this setting, the question for policy is whether such efforts are adequate for combating both transient and chronic poverty.
The following section describes our measures of transient and chronic poverty. Section 3 describes the estimation methods for modeling the determinants of measured poverty at the household level. Our data are described briefly in Section 4. We present and discuss the estimation results in Section 5. Conclusions are found in Section 6.
Transient and chronic measures of poverty
We first describe our decomposition in general terms, before discussing the specific measure we will use. where Ey i is the expected value of consumption over time ("time-mean consumption") for household i.
The chronic component (C i ) is
The inter-temporal poverty measure is the sum of the chronic and transient components.
We impose a number of conditions on the poverty measure. We require that the measure be additive. 5 In this case, that means both additive over time and across households. We assume that the individual poverty function ) y ( p it is the same for all households and dates; in principle, one could 5 On the arguments in favor of additivity see Foster and Shorrocks (1991).
choose appropriate deflators for consumptions to make this assumption reasonable. The function p is also taken to be strictly convex and decreasing up to the poverty line and zero thereafter and we assume that the measure vanishes continuously as one approaches the poverty line from below. Convexity assures that the measure satisfies the "transfer axiom", in that it penalizes inequality amongst the poor.
Having the measure vanish smoothly at the poverty line rules out "kinks" in measured individual poverty as the poverty line is crossed.
The main empirical poverty measure we use is the squared poverty gap (SPG) index of Foster et al., (1984) . The SPG for household i is:
where y it is normalized by the (possibly household-specific) poverty line and thus takes the value of unity for someone at the poverty line. The aggregate SPG is the household-size weighted mean of p(y it ) across the whole population. Unlike the head-count index (proportion of people below the poverty line) or poverty gap index (mean proportionate distance below the line), the squared poverty gap penalizes inequality amongst the poor (Foster, et. al., 1984) .
Estimating transient and chronic poverty models
Having defined transient and chronic poverty at the household level, we want to examine whether the household and geographic characteristics that one would typically identify as important in determining chronic poverty also influence the extent of transient poverty. Is there any evidence in our data that different household and/or county characteristics have different effects on the two components of poverty, or do their effects tend to be congruent?
To answer this question, we estimate two models where we regress the measures of transient and chronic poverty respectively on the same set of household and county characteristics. In the standard poverty literature, it is common practice to use censored regression estimation techniques like the Tobit models, where the underlying error distribution is assumed to be normally distributed, to estimate specifications such as (4) and (5). However, Tobit estimates are not robust to misspecifications in the error distribution-estimates are both inconsistent and inefficient in the presence of heteroscedasticity and/or non-normality in the errors. 6 Arabmazar and Schmidt (1982) provide Monte-Carlo evidence on the fragility of Tobit models under distributional misspecifications. One could assume different non-normal parametric distributions such as a Burr Type II, Weibull etc. for the underlying error term to explicitly incorporate heteroscedasticity and non-symmetric behavior. However, economic theory rarely suggests the choice of a particular parametric distribution over another. In recent years, several semiparametric methods like Powell's Censored Quantile Regression (CQR) models (1984, 1986 ), Horowitz's (1986 Horowitz's ( , 1988 Semiparametric Generalized Least Squares (SGLS) estimator, etc. have been proposed to overcome the problem of non-robustness of the maximum likelihood estimators to distributional misspecifications. In this paper, we use Powell's CQR estimators. 8 The censored least absolute deviation models (CLAD), where the distribution is "centered" around the median is a special case of the censored quantile regression (Powell, 1984) . However, CLAD is not always applicable (as we discuss below) and thus we use the CQR method. 9 The model is estimated using the QREG command in STATA (Version 5.0) and a suggestion by Buchinsky (1992) .
Notice that under our inter-temporal additivity assumption ( 
Data and Descriptive Statistics
We shall use a panel data set constructed from the Rural Household Budget Surveys (RHS) done by China's State Statistical Bureau (SSB). The RHS has been a well-designed and executed budget survey of a random sample of households drawn from a sample frame spanning rural China (including small-medium towns), and with unusual effort made to reduce non-sampling errors. 10 Sampled households keep a daily record of all transactions, as well as log books on production. Interviewing assistants visit each sampled household every two weeks to check on their progress and collect the data.
Checks are made at the county statistical office, with return visits to the households when necessary.
The consumption data obtained from such an intensive survey process are almost certainly more reliable than those obtained by the common cross-sectional surveys in which the consumption data are based on 9 recall at a single interview.
The household data are collated with geographic data at the village, county and the province levels. At the village level, we have data on topography (whether village is in plains, or in hills, or in mountains), on location (whether it is in a coastal area), ethnicity (whether it is a minority village or not), and whether the village is in a revolutionary base area (areas where the Communist Party had established its bases prior to 1949). At the county level we have a much larger database drawn from county administrative records. At the province level we simply include dummy variables for the province. All nominal values have been normalized by 1985 prices.
We construct measures of chronic and transitory poverty using a sample of 5,854 households over the six-year period 1985-90 from four contiguous provinces in southern China, namely Guangdong, Guangxi, Guizhou, and Yunnan. Three of the provinces (Guangxi, Guizhou and Yunnan) form a region of south-west China which is widely regarded as one of the poorest regions in the country. Guangdong, on the other hand, is a relatively rich coastal region. For example, in 1990, using the squared poverty gap measure, the severity of poverty in Guizhou was estimated to be 3.26% compared to less than 0.15% in Guangdong.
In our subsequent analysis, we use the squared poverty gap as our measure of poverty (Foster et. al., 1984) . Our poverty estimates are based on consumption expenditure per capita as the individual welfare measure. The consumption measure is comprehensive, in that it includes imputed values for consumption from own production valued at local market prices, and it also includes an imputed value of the consumption streams from the inventory of consumer durables.
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The poverty lines are those constructed for these provinces of rural China by Chen and Ravallion (1996) . These are based on a normative food bundle set by SSB, which assures that average nutritional requirements are met with a diet which is consistent with Chinese tastes; this is valued at province-specific prices. The food component of the poverty line is augmented with an allowance for non-food goods, consistent with the non-food spending of those households whose food spending is no more than adequate to afford the food component of the poverty line. Table 1 reports the chronic and transient poverty measures for the four provinces in our sample.
Among the four provinces, Guizhou is the poorest in terms of squared poverty gap measure, and has the highest percentage of chronic poverty. Guangdong has the smallest percentage of total poverty but also the highest proportion of transient poverty in total poverty.
12 Table 2 reports descriptive statistics on household and geographic characteristics for the sample of households used in the analysis. On average, the sample is fairly well represented across the four provinces. About a third of the adults in the household are on average illiterate. This is also reflected in the proportion of illiterates in the 15 + population at the county level. There are only a few households with members working in non-farm sector i.e. in the state sector or in TVEs. The average consumption is 342.19 yuan while the average income of the households in the sample is 446.31 yuan.
Results

Explanatory Variables
12 We observe a similar trend if we use the poverty gap measure instead of the squared poverty gap.
The World Bank's (1992) study "China: Strategies for Reducing Poverty in the 1990's", claims the correlates of absolute poverty to be remote and mountainous areas, limited transport, power and other rural infrastructure. They also find that minority communities and households disadvantaged by illiteracy, ill-health constitute a disproportionate share of the poor.
The question here is whether the determinants of poverty identified by studies such as World Bank (1992) are also important in explaining each of the two components of poverty. To answer this question we include as explanatory variables household-specific human and physical assets, and community effects, the latter measured by a set of county specific variables.
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The household variables include: schooling variables (the proportion of adult household members with different levels of schooling (left out category is those with high school or higher levels of education),
proportion of children (defined as household members under 15 years of age) with primary and secondary school education (left-out category is the proportion staying at home or are declared to be illiterate); a wide range of demographic variables to asses whether chronically and transitory poor households share the same demographic characteristics (age and age 2 of the household head to capture any life-cycle effects, the proportion of kids in the household at various ages with the proportion of children under infants 5 years as the left out category, and dummies for different household sizes, with the left-out category being a household with no kids). Rural labor markets appear to be thin in this setting, so demographic characteristics of the household can matter to productivity; these variables may also pick up differences in consumption behavior.
14 In addition to human capital, access to land and physical capital are likely to be important factors in escaping poverty. We include land holding, and grain yield per acre (as an indicator of land quality and shocks to farm output). To control for the variance in yields for an individual household, we have also included the household specific standard deviation of grain yield. Household wealth is also hypothesized to be a determinant of chronic and/or transitory poverty. 15 Households with their own resources will need less credit to smooth consumption. And if they need to borrow, they will probably be in a better position to do so.
The geographic variables are dummies for the topographical features of the county of residence (plains, coast, and mountains), dummy variables for whether the county falls into a specific need-based category (revolutionary base area, minority area or border area), illiteracy rate in the county among the 15 + population, availability of medical facilities, and employment opportunities in the non-farm sector, population density of the county, and province dummies for Guangdong, Guizhou and Yunnan (left-out province dummy is Guangxi).
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Results
15 Wealth is defined as the sum of the values of fixed productive assets, cash, deposits, housing, grain stock, and stock of durables, all at year end. 16 We do not include a dummy for the coastal area in the chronic poverty model because only 36 of the 3,964 chronically poor households in the sample reside in the coastal area.
Using the upper poverty line (Chen and Ravallion, 1996) , there are 1,136 households in our sample with some chronic poverty and 3,084 households with some transient poverty. Given the highdegree of censored observations (non-chronic poor households for whom the chronic poverty measure takes a value zero), the conditional quantile model has to be estimated at least at the 90 th quantile.
However, while the higher quantile model is more informative in estimating the model parameters, the estimates themselves are less precise at a higher quantile because fewer observations are used in the estimation process. To circumvent this problem, we have used 1.5 times the poverty line as our "new" poverty line to determine whether households are chronic poor or transient poor. Using the inflated poverty line, there are 3,964 households with some chronic poverty and 5,212 households with positive transient poverty. We estimate the models at the 70 th quantile. 17 The variance-covariance matrix of the parameter estimates are computed using bootstrap re-sampling techniques.
18 17 We also estimate the models at 75 th and 85 th quantiles. The qualitative results are very similar to those obtained for the 70 th quantile and are available from the authors on request.
18 This is because STATA's QREG command estimates the variance-covariance matrix of the coefficients using a method proposed by Koenker and Basset (1982) . However, Rogers (1992) and Gould (1992) argue that, while this method works adequately under the assumption of homoscedastic errors, it underestimates the standard errors in the presence of heteroscedasticity.
parameter estimates for the two poverty measures respectively. The model predicts transient poverty less well than chronic poverty (as can be seen from the pseudo R 2 ). 19 The estimates in Table 3 There is little sign that education reduces transient poverty, and very few of the other demographic and county characteristics seem to be important factors.
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As one would expect, demographic characteristics (e.g., household size, education levels of the head of the household, of the kids and the labor force of the household, and age-composition of the kids in the household) seem to be more important for chronic poverty than for transient poverty. Higher variability in grain yield is associated with higher chronic poverty. This suggests that households exposed to higher yield risk-presumably associated with adverse local geo-climatic conditions-tend to have 19 The pseudo-Rlower long-term consumption levels after controlling for a wide range of other household characteristics.
Risk-market failures may well be spilling over to diminish longer-term productivity.
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Higher physical wealth reduces transient poverty as well as chronic poverty. However, while higher variance in physical wealth increases transient poverty, it reduces chronic poverty. Finally, households with higher cultivated land per capita are less vulnerable to chronic poverty. 21 For arguments along these lines and supportive evidence in other settings see Rosenzweig and Binswanger (1993) , Wolpin (1993), and Chaudhuri (1994) .
The above results suggest that the determinants of total poverty reported in the literature (for example, World Bank, 1992) are determinants of chronic poverty. However, the determinants of transient poverty measure are quite different-only physical assets are important. For example, while our results confirm that higher foodgrain yields -a key instrument for fighting poverty identified by China's current poor area development program -reduce chronic poverty, they are not a significant determinant of transient poverty.
We also estimated the transient and chronic poverty models using the commonly used Tobit method under different parametric distributional assumptions-Burr Type II (allow for population heterogeneity and non-symmetric error distribution), standard Tobit (normal), and logistic distributions.
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While the results were qualitatively similar between the parametric and the semi-parametric models, the question is whether statistically the parametric model describes the data better than the semi-parametric models or vice-versa. To answer this we tested the parametric models against the semi-parametric model using the tests described in Newey (1987) . The test statistic is asymptotically distributed as a chisquare and is of the standard Hausman form. The parametric models were were rejected for almost all our specifications in favor of the semi-parametric model.
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6 Conclusions 22 The results across the three parametric distributions for both the transient and chronic poverty models were qualitatively very similar with some exceptions, details of which are available from the authors on request. Using a simple likelihood-ratio test suggested by Horowitz and McAleer (1988) to test the general parametric model against the non-nested parametric alternative, we found that both the Burr Type II and the logistic specifications were rejected in favor of the Tobit model in our sample. The pagan-Vella (1989) test however rejected both the normality and the heteroscedasticity assumptions of the standard normal Tobit specification for both the transient and the chronic poverty models. 23 Details on the construction of the test and the individual test statistics are available from the authors on request.
Using a time series of consumptions at household level, we have measured the extent of transient poverty as the amount of poverty ascribed to variability of consumptions over time. Chronic poverty is measured by the amount of poverty in the distribution of time-mean consumptions. We have then investigated the household and geographic correlates of each component separately using semiparametric censored regression methods.
We find that both chronic and transient poverty are reduced by greater command over physical capital; and life-cycle effects are similar between the two types of poverty. However, the similarities end there. While smaller and better educated households have lower chronic poverty, these things matter little to transient poverty. And living in an area with better attainments in health and education reduces chronic poverty but appears to be irrelevant to transient poverty. Higher foodgrain yields are not a significant determinant of transient poverty, though they are highly significant in reducing chronic poverty.
Our results suggest that different models are determining chronic versus transient poverty in this setting. Variables which are typically identified as being determinants of total poverty are also found to be variables which are important in determining chronic poverty. However, few of these are found to be significant in the transient poverty model.
The findings in our paper also suggest that while China's poor area development program may well be an appropriate policy response to chronic poverty, it is unlikely to help much in reducing the variability in consumption that households typically face in this setting. Exposure to uninsured income risk that underlies the high transient poverty will probably persist. In such cases other policy instruments like seasonal public works, credit schemes, buffer stocks, and insurance options for the poor to smooth 
Notes:
The poverty measures reported in the table are the squared poverty measures for the province specific upper poverty line as described in Chen and Ravallion (1996) . The poverty measures reported in the table are in percentages. 
